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29) ¢l2e! Question Paper Code : H 9337

5 Year M.Se. DEGREE EXAMINATION, MAY/JUNE 2010.

Computer Technology
Fourth Semester
XCS 241 — DISCRETE MATHEMATICS

(Common to 5 Year M.Se. Software Engineering and 5 Year
M. Information Technology)

(Regulation 2003)
‘Time ; Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. Show that (P2 Q) - (P v Q) is a tautology without using Truth table.
2. State the principle of mathematical induction.

3. Defino an equivalence relation.

I6 £+ R - R defined by f (x)= (2% +1)/3, then show that f is a bijection.

5. Let Gl ~1,i, i} be  group and H =
number of distinct right cosets of H in G?

1} be a subgroup of G. What is the

6. Define group codes.
7. Give an example of a finite non-commutative ring.
8 Define a skew field. Give an example.

9. Define a Poset and give an example.

10 In a Boolean algebra, prove that the complement of any clement s unique.
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PART B— (5% 16= 80 marks)

Obtain the penf of the statement formula § given by

(1P R)a(@ & P) and deduce the p.dinfof §. ®
Show that (x) (P (<) v Q) = ()P (+) v B)Qx). ®
or

16 A works hard, then either B or C will enjoy themselves. If
B enjoys himself, then A will not work hard. If D enjoys himself,
then C will not. Therefore, if A works Hard, D will not enjoy
himself, Symbolize the above stutements. Show that these
statements constitute a valid argument. ®

Show that "|P(a, b) follows logically from (x))(P (x, 9) = (e, Y)
and “Twle,b). ®

Let R be the relation in the natural numbers N defined by
R={(x, y)/xeN, yeN, (z - y)isdivisible by 5}. Prove that R is an
equivalence relation [}

It fx)=++x+] gl)=26-1 where x is real number, find
fog gof,fof.gog and h() such that goh =1 ®

or

Let R denote a relation on the set of all ordered pairs of positive
integers such that <%, > R<u, v> if and only if <= yu. Show
that R is an equivalence relation. ®

It f:A>B and g:B—C be bijctive, then show that

(Fog =gl ®

The necessary and sufficient condition that a non-empty subset H of

a group G be a subgroup of G isa e H, be H = a*b e H ®

State and prove Lagrange's theorem on a group. ®
or
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Prove that the Kernel of a homomorphis f from a group G to G is

a subgroup of G, ®
A subgroup H of a group G s normal if and only if each left coset of
Hin G s equal to the right coset of Hin G. ®

Prove that (2,6,8) is a ring where a®b=a+b-1 and
a®b=a+b-ab

Prove that a finite commutative ring without zero divisors is a field.
or
Prove that <%, +, .+, > is field if and only if  is prime.

16 <R, +, +> be any ring, then show that Rle] is a ring with usual
addition and multiplication.

1f @, b, ¢ are elements of a distributive lattice (L, A, v), then show
avb=aveand anb=arc=b=c.

Show that in any Boolean algebra, (a+b)(@+ ¢) = ac + a'b + b,
or

State and prove Demorgan's law on complomented distributive
lattice (L, A, v),

Show that in any Boolean alisbra, ab +be +ca
().
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